The error in a diabetic is essentially a carbohydrate intolerance, and correction of this defect should be aimed at in treatment.
THIE introduction of insulin has led to the neglect of the purely dietetic treatment of diabetes. Although many authorities advocate that dietetic measures should be first employed, it has become common practice to exhibit insulin as soon as the hyperglyceemic state is recognized.
Allen's work on the improvement in carbohydrate tolerance produced by starvation, while not forgotten, is seldom employed, and little attempt has been made to carry this line of thought further, or to investigate the articles of diet the withholding of which improves the tolerance. Attention at the moment appears to be focussed rather on improving the general condition of the patient than on attacking the main defect in diabetes which is-carbohydrate intolerance. It has become a common practice to place the patient on a so-called high carbohydrate diet, the excess of sugar being balanced off more or less accurately with insulin. This is followed by a marked improvement in many cases, less insulin being required and relatively large amounts of carbohydrate being dealt with without much rise in blood-sugar or urinary sugar output. It has, however, not been my fortune to discover a case of any severity treated on these lines, capable of eventually giving a normal or near-normal bloodsugar curve to 50 grm. of glucose, though such cases no doubt exist. It would seem that the more rational method of attack would be to aim at reducing the glucose tolerance curve to normal.
THE PRE-DIABETIC STATE The late Sir John Rose Bradford stated some years ago that " Diabetes is not an entity, but a clinical label attached to a number of different conditions with varied origin, different morbid anatomy, and liable to follow different courses." It has since been realized that there is a number of conditions associated with Section of Medicine hyperglycaemia which would not to-day be regarded as diabetes, viz. hyperthyroidism, &c. Diabetes, recognizable clinically, is rather the end-result of a series of catastrophes than a primary condition. As in any endocrine disturbance, the original error in diabetes may be overlaid by symptoms caused by the failure of other systems which have been thrown out of gear by the initial defect. The hyperglyeaemic state, the result of the original error in diabetes, is in itself symptomless. It is not until this state produces secondary troubles such as polyuria and thus thirst, or arterial degeneration, or wasting, that the condition becomes clinically recognizable as diabetes. If the symptomless or pre-diabetic state could be recognized, it would constitute the best material on which to test the effect of treatment directed towards improving the diabetic syndrome. The history of an obese phase is relatively common in one class of diabetics. The pre-diabetic state in these cases might be considered to extend to the time when clinical symptoms of diabetes supervene. In this paper the approach to the dietetic treatment of diabetics has been made through these cases.
GLUCOSE TOLERCE
A defect in carbohydrate tolerance is not uncommon in the obese, as has been reported by numbers of observers. But what does not appear to have been recognized is that there is a distinct difference in the frequency of abnormal glucose tolerance curves in the male and female. From 500 cases, I have been able to show that a raised glucose tolerance curve is present in some 73% of obese males, but in only 35% of females.
Chart I shows the superimposed glucose tolerance curves of 66 cases of obesity in the male, after 50 grm. of glucose. The higher curves were from obese cases of frank 37 1185 1186 Proceedings of the Royal Society of Medicine 38 clinical diabetes, while the lower series could only be regarded as obesity with no diabetic symptoms but a carbohydrate intolerance. At no level could a line be drawn to distinguish these two conditio'ns. It is difficult to resist the contention that the conditions are essentially similar, the only difference being one of degree. Subjects with the lower graphs might therefore be looked upon as in the pre-diabetic state. Support was lent to this contention by the fact that nearly all these cases were treated, and all who were yielded to the same line of treatment, a normal. or nearly normal, curve being subsequently obtained. THE HIGH PROTEIN DIET The diet described in this paper was originally devised fifteen years ago for the treatment of obese cases with this carbohydrate error, and in the intervening period has been used on some 300-odd overweight cases. The diet was built up by a process of trial and error on these cases. The effect of foodstuffs on the blood-sugar level and/or weight was watched, substances producing a rise in either being reduced or eliminated. It was soon appreciated that a foodstuff which tended to produce a rise in blood-sugar level, tended also to produce a rise in weight, the increase in blood-sugar and weight being correlated.
I was fortunate in having in my laboratory an obese subject of just over 20 st., over 6 ft. 6 in. in height, and aged 41, on whom to work! This subject had glycosuria and was found to have a considerable defect in the glucose tolerance, passing 2 per cent. sugar one hour after 50 grm. of glucose. With this observed error in carbohydrate metabolism, the first step was to cut down carbohydrate. The subject having a healthy appetite and a natural distaste for starvation (or as it is euphemistically described, a low-calorie diet) decided to try if other substances could be taken with impunity. It was at once appreciated that if the carbohydrate intake was diminished, protein could be taken in large quantities, with a consequent drop in weight and lowering of the blood-sugar. The items of the carbohydrate group which were not tolerated, and which had the worst effect on both blood-sugar level and weight, were (1) Alcohol-very bad. (2) Saccharose-bad. (3) Starch-better tolerated. Fruit, on the other hand, appeared to be well tolerated in large quantities. Fats, oils, butter, were at first restricted, but when the weight was once falling, fats and oils could generally be added to the extent desired.
In this way the diet was gradually built up, until the scheme shown in Table I was arrived at. The essential constituents of any meal are thus: 1 oz. bread or its equivalent (exact); a minimal quantity of 3-4 oz. of protein for a male, 2-3 oz. for a female, or as much as desired; a compulsory 4 oz. at least of fruit; the " green vegetable list " is not restricted, except in cases of flatulent dyspepsia. Thus, although at any meal the starch is strictly limited to 1 oz. bread or its equivalent, there is no upward limit to the protein or fruit ; as much of these as desired is allowed, and the patients are encouraged to satisfy their appetite in these directions. In men who are not taking food at tea it is recommended that half the bread allowance at tea should be transposed to lunch and half to dinner. (Bread is never allowed at any meal unless protein is taken at that meal.) If possible, the patient is persuaded to give up eating at this meal, and to be content with tea and milk alone. When the weight is falling in the obese, and the urine is sugar-free in the diabetic, milk is added up to I1 pints, and cream if desired. An example of the diet as given to the female patients is shown in Table II . The diet is very full and satisfying, provides ample energy for heavy physical exercise, and is well tolerated over long periods of time. It has been used for training for club Rubgy football, cross-country running, rowing, and the centre court at Wimbledon. The desire for sugar and sweet foods usually diminishes in a fortnight. Digestional disturbances generally disappear or can be alleviated with slight adjustment. Stress has always been laid on the importance of obtaining two good actions of the bowel each day.
With normal digestion it has been shown that protein produces little alteration in the blood-sugar level in spite of the fact that 58% of the protein molecule can be utilized on the carbohydrate side. It is probable that this source of energy has not been more exploited in the past, owing to the unsatisfactory results following the administration of protein in partially de-pancreatized dogs. In these animals it has since been shown that the deterioration was attributable rather to the lack of digestive ferments of the pancreas than to a lack of insulin. The influence of the high protein diet on blood-pressure. -Tables III and IV show blood-pressure observations on a series of patients taking this diet. In no cases have these patients been kept at rest, but all have been living a normal life. Rises in bloodpressure of a transitory duration have occurred following constipation or severe emotional strain. An example can be seen in Mrs. H. whose blood-pressure rose 1188 Proceedings of the Royal Society of Medicine 40 subsequent to a drinking bout induced by the desertion of her husband. The diet when managed satisfactorily tends to produce a steady and lasting drop in the bloodpressure to normal figures. The fruit diet.-There is another diet which ha3 been found useful in moderate diabetics (Table V) , unlimited but compulsory fruit every two hours. No other foodstuff at all is allowed on days when this diet is being employed. As this diet is apt to be constipating, extreme care has to be taken to combat any tendency in this direction. Half a glass or more of fruit juice, e.g. an orange, or two oranges and a lemon or grapefruit. 9 a.m. 1 p.m. 5 p.m. 9 p.m. As above, or stewed fruit (no sugar), or fresh fruit unlimited. So long as fruit or fruit juice is taken at two-hourly intervals, it does not matter how much is taken.
No sugar must be added; Saxine may be used to sweeten, but must not be cooked.
As much water as desired may be taken.
Fruit juice may also be taken at night. No other foodstuffs at all must must be takon. N.B.-Pure fruit diet is apt to be constipating. Bowels: Two actions per day.
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Chart II is that of an obese male with a rather severe break in his glucose-tolerance curve, 2% urinary sugar being passed at one hour, a typical pre-diabetic state. A completely normal curve was obtained six months after starting the high protein diet.
Char,-III (p. 42) is an example of another obese male. Here it is seen that at the end of three months' treatment, practically no alteration in the curve or weight had occurred. The teeth had been reported sound, but X-rays showed that two molars had marked apical infection. These teeth were removed, and three months later the curve was normal and the weight had come down well. This is rather a dramatic example of the importance of a careful elimination of all septic foci. It is well known, of course, that sepsis is dangerous in diabetic cases. It would appear that it is also important in these obese subjects. It has now become the rule that in all cases in which the expected response to the diet does not occur, a further investigation with reference to sepsis or intestinal stasis should be made.
Chart IV (p. 43) is that of a woman with a fairly high glucose-tolerance curve, but no symptoms of diabetes. This case might be reasonably regarded as an early case of diabetes, and, as in all subsequent cases dealt with in this paper, insulin had been recommended. She was an obese subject and forms a link between the simple obese cases in the pre-diabetic state and those with undoubted diabetes. Table VI (p. 45) shows her response to early treatment. For the first three days she was on the high protein diet and showed some improvement in the urine tests. On January 25 and 26, the pure firuit diet was instituted, and although there was some increase in urinary sugar in the early part of the first day, the specimens before and after dinner were sugar-free. On January 27, the standard diet was re-instituted and was followed by a somewhat improved tolerance, but the patient broke her diet in the evening. The two subsequent days, January 28 and 29, showed no consistent improvement. On January 30 and 31, two more fruit days were instituted. On February 1, no sugar was found in any specimen, showing a marked improvement in the tolerance produced by the fruit diet. On February 4 and 5 further fruit days were instituted, with satisfactory results. Subsequent to this period only the merest trace of sugar was found in the urine. The improvement in blood-pressure and weight is noteworthy in this table.
(N.B.-In the graph8-Tables VI-XI-" S." = high protein diet; "F" fruit diet.) Chart V (p. 44) shows the glucose tolerance curve in a male who had symptoms of thirst and polyuria. This was a case of old duodenal ulcer with chronic gastritis, and abdominal epigastric pain had restarted. This patient was definitely suffering from clinical diabetes. Table VII (p. 46) shows his early response to treatment. Following the exhibition of the high protein diet there was a fairly rapid improvement in the urinary sugar excreted, but a considerable quantity of acetone appeared. 
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Section of Medicine 1193 extra orange-juice drinks were given at 7 a.m., 11 a.m., 3 p.m., and 10 p.m. This did not appear to increase the amount of sugar in the urine. On October 26, he started three fruit days; on October 29, he went back on the high protein diet and passed practically no sugar throughout the day. Subsequent to this only a trace of sugar appeared in the urine, and the acetone gradually faded out. This again demonstrates the improvement in tolerance following the exhibition of pure fruit. Chart VI (p. 47) is that of an elderly diabetic who had suffered from thirst and loss of weight (1 st. in two years). Table VIII (p. 48) shows his response to treatment. After the first exhibition of the fruit diet there was little general improvement in the urinary sugar, although the last specimen on the second day showed no sugar. The early morning specimen of urine from this time became sugar-free. Following the second exhibition of three days on fruit, almost completely satisfactory results of urine examinations were obtained, and subsequently sugar disappeared from the urine almost entirely. VII (p. 49) shows three glucose tolerance curves in a male Hindu. In the initial curve the blood-sugar was outside the Hagedorn and Jensen range from the half-hour to the two-hour period. Two months later there was a considerable improvement in the glucose tolerance, and after the patient's return to India some eight months later, the curve had so much improved that it could hardly be recognized as that of a diabetic. improvement in the urine, although this was not maintained for the next two to three days on the diet. The second application of fruit days was followed by completely perfect urine tests. The table is somewhat marred by the reappearance of sugar on July 27 and 28, when the patient attended the Indian Round Table  Conference and This was an emergency case. The patient had been on insulin for some three years, and was at the time taking 18 units. He had already lost one leg through diabetic gangrene, and a discharging sinus, with some necrosis of bone, had begun in the fourth toe of the remaining foot. On admission he had been constipated for five days, the blood-pressure was 202/104, and the urine was heavily infected with a staphylococcus and contained albumin 1.0 per mille, also sugar and acetone. arterial beat could be detected digitally in the foot. He was immediately put on to a pure fruit diet for one day, and the bowels were cleared with an enema. During the next five days he received the standard diet with 5 units of insulin before breakfast. Insulin was eventually dropped on January 26 while the patient was on the two fruit days. The day following the fruit diet showed a considerable improvement with regard to the urinary sugar. Owing to the rather marked drop in blood-pressure that occurred on this day, fruit days were withheld until February 8. The general picture '"'W: .+ I Section of Medicine Mr. A. C. (No. 352 Proceedings of the Royal Society of Medicine ,CJ during this period was fairly good, particularly in view of the fact that insulin had been discontinued, but there was an irregular occurrence of sugar in the urine. It must be noted, however, that the patient was very septic and also was subjected to severe emotional strain-(1) the fear of losing the remaining leg, and (2) he was at the time becoming bankrupt. On February 18 the necrosed bone was removed under an anaesthetic. The response was not so quick in this case, but there is definite evidence of improvement after the exhibition of fruit, and eventually the urine became sugar-free entirely and continued so.
U_INt_ A_ Before Chart VIII (p. 52) is that of a male diabetic, overweight, with raised blood-pressure, loss of sensation in both feet, and calcification of arteries in the legs (shown by X-rays); arteries not palpable in the feet, which were cold to touch. Subsequent curves, two years later, show very marked improvement in glucose tolerance and could hardly be regarded as that of a diabetic. Sensation in both feet became normal, and the two hours from 6 a.m. to 10 p.m. for two days. It is worth noting that the evening specimen on each of these two days was almost sugar-free. However, as there had been a considerable increase in the sugar output in the early part of the day, this scheme was discontinued, and two pure fruit days were instituted. On the second of these days, the urine was sugar-free throughout the day. This was remarkable, seeing that the patient had been for four days on a pure carbohydrate diet. The following day on the standard diet he was again entirely sugar-free. There was some set-back on April 14, followed by the fruit diet on the 15th which corrected the URINES AT:'
Section of Medicine 1201 error. Two subsequent fruit days were given on April 20 and 21, followed by entirely normal sugar-free urine. Chart IX shows the patient's subsequent improvement on the standard diet.
As has been shown in the previous cases, the high protein diet and fruit diet are alternated. Fruit days are instituted as soon as deterioration in urinary sugar occurs on the protein diet. As soon as the patient is able to last five days without urinary sugar appearing, two fixed fruit days per week are given. This scheme is continued until a satisfactory blood-sugar response is obtained to the protein diet. A tolerance curve to 50 grm. of glucose is then performed. If the result is satisfactory the fruit days are discontinued or given at longer intervals. ON Chart X (p. 34) is that of an obese male, with auricular fibrillation, who had been known to have glycosuria for ten years. Three years ago, his blood-sugar level stood at 309 mgm. In his initial response to 50 grm. of glucose, his blood-sugar was above the Hagedorn and Jensen range, only dropping back at the two-hour and two-and-ahalf-hour period. Six months later his glucose-tolerance curve was virtually normal. His general condition has been exceedingly good. He has withstood several sharp attacks of bronchitis, and although his heart is still fibrillating, his blood-pressure is somewhat improved.
Chart XI (p. 56) demonstrates the curve of an obese male with a raised bloodpressure. The curve at the one-hour went outside the Hagedorn and Jensen range. This patient had suffered from thirst and polyuria, and when first seen was in a state of pre-coma, being difficult to rouse. Three months later his curve, although not quite normal, was hardly to be recognized as diabetic, and the subsequent curves which have been obtained have been lower than the average normal. He has shown a marked drop in weight and his blood-pressure has been entirely satisfactory. During the last year his carbohydrate has been increased, and he has had nearly double the amount allowed on the diet. The patient had been at work except for a fortnight throughout the entire period of observation. 
